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SHUTTLE FOR LOGISTICS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application i1s the national phase entry of Interna-

tional Application PCT/GN2018/076404, filed on Feb. 12,
2018, which 1s based upon and claims priority to Chinese
Patent Application No. 201711232427.4, filed on Nov. 30,
2017, the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

The present mmvention relates to the technical field of
shuttle for freight transportation, specifically to a shuttle for
logistics.

BACKGROUND

Shuttle 1s used for storing, loading and unloading of
goods. For example, the shuttle may be used to carry goods
packaged by logistics-specific containers, cartons, etc.,
meanwhile, the shuttle may be used to move goods 1n or out
of various horizontal levels of storage racking, and may also
be used for cargo consolidation or goods sorting. Currently,
most of the shuttles work by using a motor driven by electric
power, hence, how to ensure eflective battery life of the
shuttle 1s a big 1ssue. A part of the existing shuttles are
charged by a manual charging method, when the shuttle runs
out of power, the shuttle 1s charged through a plug and
charger cable manually. Such charging mode has low efli-
ciency, and 1s time and labor consuming; at the same time,
automatic carrying and precise action are dithcult to achieve
due to moving and carrying mode thereof, the structure 1s
complex, and the size is relatively large.

SUMMARY

The objective of the present invention 1s to provide a
shuttle for logistics, which 1s compact 1n structure, conve-
nient for disassembly and maintenance, and integrated intel-
ligently, and may precisely realize the functions such as
traveling, lifting, carrying, fault warning, etc.

The technical solution for solving the technical problems
of the present imnvention 1s as follows. A shuttle for logistics
includes a vehicle body, a supercapacitor, a straight wheel,
a straight motor, a transverse wheel, a transverse motor, a
synchronous belt, a position sensor, a charging contact, a
lifting motor, a lifting frame, a second synchronous belt, an
encoder, a PLC controller, a lifting cam, a lifting position
sensor, a telescopic fork, a finger, a telescopic fork position
sensor, a telescopic fork motor, an antenna, and a controller.
A bottom of the vehicle body 1s provided with the straight
wheel and the transverse wheel, and a level of the straight
wheel 1s lower than a level of the transverse wheel. The
straight motor and the transverse motor are arranged on the
vehicle body, respectively. The straight motor 1s linked to the
straight wheel through the synchronous belt, and the trans-
verse motor 1s linked to the transverse wheel through the
second synchronous belt. The supercapacitor i1s arranged on
the vehicle body, and the supercapacitor 1s electrically
connected to the straight motor, the transverse motor, the
charging contact, the lifting motor, the PLC controller, the
telescopic fork motor and the controller, respectively. An
edge of the vehicle body 1s provided with the position sensor
and the charging contact. The lifting motor 1s arranged on
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2

the vehicle body and linked to the lifting can, the lifting cam
abuts on the lifting frame, and a bottom of the lifting frame

1s provided with the transverse wheel. The straight wheel
and the transverse wheel are respectively provided with the
encoder. The telescopic fork 1s 1n sliding fit with the vehicle
body, and an end of the telescopic fork 1s provided with the
finger. The telescopic fork motor 1s arranged on the vehicle
body and linked to the telescopic fork. The vehicle body 1s
turther provided with the telescopic fork position sensor.
The signal of the PLC controller 1s connected to the con-
troller, the position sensor, the encoder, the lifting position
sensor, the telescopic fork position sensor, the telescopic
fork motor and the antenna, respectively. The controller 1s
clectrically connected to the straight motor, the transverse
motor and the lifting motor, respectively.

Preferably, a lithium battery 1s further included. The
lithium battery 1s arranged on the vehicle body, and the
lithium battery 1s electrically connected to the supercapaci-
tor.

Preferably, a second position sensor 1s further included.
The second position sensor 1s arranged on the vehicle body
and on a side where the transverse wheel 1s located.

Preferably, a second telescopic fork sensor 1s further
included. The second telescopic fork sensor 1s arranged on
a sidewall of the vehicle body.

Preferably, an end of the telescopic fork 1s further pro-
vided with a finger position sensor, and the finger position
sensor 1s located at an upper side and a lower side of an end
of a telescopic fork rail, respectively.

The beneficial effects of the invention are as follows. The
shuttle for logistics of the present invention, on one hand,
has a simple and compact structure 1n design, and designs
cach mechanism of the whole machine through a modular-
ization design to facilitate the assembly, disassembly and
maintenance; at the same time, functions such as straight
movements, transverse movements and precise positioning
may be realized, operation such as lifting of the vehicle
body, and carrying goods through the telescopic fork may be
completed, which 1s precisely controlled, and may find a
possible fault and warning timely.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structural diagram of the shuttle for logistics
of the present invention;

FIG. 2 1s a structural diagram of the shuttle for logistics
of the present invention;

FIG. 3 1s a structural diagram of the interior of the shuttle
for logistics of the present invention;

FIG. 4 1s a structural diagram of the interior of the shuttle
for logistics of the present invention;

FIG. 5 1s a structural diagram of the shuttle for logistics
in the state of cargo canvassing of the present invention;

FIG. 6 1s a side view of the shuttle for logistics of the
present 1nvention;

FIG. 7 1s a top view of the shuttle for logistics of the
present 1nvention;

FIG. 8 1s a partially enlarged view of part A of the shuttle
for logistics 1n FIG. 2 of the present invention; and

FIG. 9 1s a partially enlarged view of part B of the shuttle
for logistics 1n FIG. 3 of the present invention.

In the drawings: 1. vehicle body, 2. supercapacitor, 3.
lithium battery, 4. straight wheel, 5. straight motor, 6.
transverse wheel, 7. transverse motor, 8. synchronous belt, 9.
position sensor, 10. charging contact, 11. lifting motor, 12.
lifting frame. 13. second synthronous belt, 14. encoder, 15.
PLC controller, 16. lifting cam, 17. lifting position sensor,
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18. telescopic fork, 19. finger, 20. telescopic fork position
sensor, 21. telescopic fork motor, 22. antenna, 23. second

position sensor, 24. second telescopic fork sensor, 23. finger
position sensor, 26. controller, 27. vertical guide rod.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

The present invention 1s further described 1n detail with
reference to the drawings. The drawings are merely simpli-
fied schematic diagrams, and only used to explain the basic
structure of the present mvention in an exemplified way.
Therefore, only components related to the present invention
are shown.

As shown 1n the figures, a shuttle includes vehicle body
1, supercapacitor 2, straight wheel 4, straight motor 5,
transverse wheel 6, transverse motor 7, synchronous belt 8,
position sensor 9, charging contact 10, lifting motor 11,
lifting frame 12, second synchronous belt 13, encoder 14,
PLC controller 15, lifting cam 16, lifting position sensor 17,
telescopic fork 18, finger 19, telescopic fork position sensor
20, telescopic fork motor 21, antenna 22, and controller 26.
The bottom of the vehicle body 1 1s provided with the
straight wheel 4 and the transverse wheel 6, and the level of
the straight wheel 4 1s lower than the level of the transverse
wheel 6. The straight motor 5 and the transverse motor 7 are
arranged on the vehicle body 1, respectively. The straight
motor 5 1s linked to the straight wheel 4 through the
synchronous belt 8, and the transverse motor 7 1s linked to
the transverse wheel 6 through the second synchronous belt
13. The supercapacitor 2 1s arranged on the vehicle body 1,
and the supercapacitor 2 1s electrically connected to the
straight motor 5, the transverse motor 7, the charging contact
10, the lifting motor 11, the PLC controller 15, the telescopic
fork motor 21 and the controller 26, respectively. The edge
of the vehicle body 1 1s provided with the position sensor 9
and the charging contact 10. The lifting motor 11 1s arranged
on the vehicle body 1 and linked to the lifting cam 16, the
lifting cam 16 abuts on the lifting frame 12, and the bottom
of the lifting frame 12 1s provided with the transverse wheel
6. The straight wheel 4 and the transverse wheel 6 are
respectively provided with the encoder 14. The telescopic
fork 18 1s 1n shiding fit with the vehicle body 1, and the end
of the telescopic fork 18 1s provided with the finger 19. The
telescopic fork motor 21 1s arranged on the vehicle body 1
and linked to the telescopic fork 18. The vehicle body 1 1s
turther provided with the telescopic fork position sensor 20.
The signal of the PLC controller 15 1s connected to the
controller 26, the position sensor 9, the encoder 14, the
lifting position sensor 17, the telescopic fork position sensor
20, the telescopic fork motor 21 and the antenna 22, respec-
tively. The controller 26 1s electrically connected to the
straight motor 3, the transverse motor 7 and the lifting motor
11, respectively. The shuttle of the present mnvention further
includes lithium battery 3, second position sensor 23 and
second telescopic fork sensor 24. The lithium battery 3 1s
arranged on the vehicle body 1, and the lithium battery 3 1s
clectrically connected to the supercapacitor 2. The second
position sensor 23 1s arranged on the vehicle body 1 and on
the side where the transverse wheel 6 1s located. The second
telescopic fork sensor 24 1s arranged on a sidewall of the
vehicle body 1. The end of the telescopic fork 18 1s further
provided with finger position sensor 25, and the finger
position sensor 23 1s located at the upper side and the lower
side of an end of a telescopic fork rail, respectively.

When 1n practical use, the vehicle body drives the straight
wheel to move straight by the straight motor. Since the
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straight wheel 1s linked to the straight motor through the
synchronous belt, the movement of the overall vehicle body
may be ensured to be 1n a stable operation mode of front-
wheel dniving or rear-wheel driving. Meanwhile, travel
distance and mode of the straight motor are controlled by the
encoder and the PLC controller. When the vehicle body
needs to perform transverse movement, the lifting motor
drives the lifting cam to rotate, so that the lifting cam lifts
the lifting frame, and due to the existing of the vertical guide
rod, vertical lifting of the lifting frame may be ensured.
When the transverse wheels fall down, the transverse wheels
are lower than the straight wheels, and then the transverse
motor drives the second synchronous belt to perform trans-
verse operation. When the vehicle body 1s passing through
the walking sites of the straight wheel and the transverse
wheel controlled according to the PLC controller, the posi-
tion sensor and the second position sensor on the vehicle
body recognize the locating site on the rail, and the vehicle
body stops to perform the operation of picking up goods.

When stopping for picking up the goods, the telescopic
fork motor 1s linked to the telescopic fork through drive
mechanism, so that the telescopic fork can shide from the
side of the vehicle body. At the same time, 1mn order to
precisely judge whether the finger 1s 1n an extending or a
retracting state, the upper end and lower end of the end of
the telescopic fork rail are respectively provided with a
finger position sensor, and the finger position sensor feeds
back the sensor signal to the PLC controller. Meanwhile, the
telescopic fork position sensor 20 1s arranged on the vehicle
body, and the second telescopic fork sensor 24 1s arranged
on the sidewall of the vehicle body 1, which can detect
whether the telescopic fork 1s 1 a state of sliding out or
retracting, and may feed back the state to the PLC controller,
thus realizing precise positioning and feeding back the
moving state of the telescopic fork.

According to the above-mentioned 1deal embodiment of
the present invention, through the above description, various
modifications and changes can be made without departing
from the scope of the techmical thoughts of the present
invention. The technical scope of the present invention 1s not
limited to the content of the specification, and must be
determined according to the scope of the claims.

We claim:

1. A shuttle for logistics, comprising a vehicle body, a
supercapacitor, a straight wheel, a straight motor, a trans-
verse wheel, a transverse motor, a synchronous belt, a
position sensor, a charging contact, a lifting motor, a lifting
frame, a second synchronous bel, an encoder, a PLC con-
troller, a lifting cam, a lifting position sensor, a telescopic
fork, a finger, a telescopic fork position sensor, a telescopic
fork motor, an antenna, and a controller:;

wherein

a bottom of the vehicle body 1s provided with the straight

wheel and the transverse wheel, and a level of the
straight wheel 1s lower than a level of the transverse
wheel:;

the straight motor and the transverse motor are arranged

on the vehicle body, respectively;

the straight motor 1s linked to the straight wheel through

the synchronous belt, and the transverse motor 1s linked
to the transverse wheel through the second synchronous
belt,

the supercapacitor 1s arranged on the vehicle body, and the

supercapacitor 1s electrically connected to the straight
motor, the transverse motor, the charging contact, the
lifting motor, the PLC controller, the telescopic fork
motor and the controller, respectively;
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an edge of the vehicle body 1s provided with the position
sensor and the charging contact;

the lifting motor 1s arranged on the vehicle body, and the
lifting motor 1s linked to the lifting cam, the lifting cam
abuts on the lifting frame, and a bottom of the lifting
frame 1s provided with the transverse wheel;

the straight wheel and the transverse wheel are respec-
tively provided with the encoder;

the telescopic fork 1s 1n a sliding fit with the vehicle body,
and an end of the telescopic fork 1s provided with the
finger;

the telescopic fork motor 1s arranged on the vehicle body,
and the telescopic fork motor 1s linked to the telescopic

fork:

the vehicle body 1s further provided with the telescopic
fork position sensor;

a signal of the PLC controller 1s connected to the con-
troller, the position sensor, the encoder, the lifting
position sensor, the telescopic fork position sensor, the
telescopic fork motor and the antenna, respectively;
and

the controller 1s electrically connected to the straight
motor, the transverse motor and the lifting motor,
respectively.
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2. The shuttle for logistics of claim 1, further comprising
a lithium battery wherein the lithium battery 1s arranged on
the vehicle body, and the lithium battery 1s electrically
connected to the supercapacitor.

3. The shuttle for logistics of claim 1, further comprising
a second position sensor, wherein the second position sensor
1s arranged on a side of the vehicle body, and the transverse
wheel 15 located on the side.

4. The shuttle for logistics of claim 1, further comprising
a second telescopic fork sensor, wherein the second tele-
scopic fork sensor 1s arranged on a sidewall of the vehicle
body.

5. The shuttle for logistics of claim 1, wherein an end of
the telescopic fork 1s further provided with a finger position
sensor, and the finger position sensor 1s located at an upper
side and a lower side of an end of a telescopic {fork,
respectively.

6. The shuttle for logistics of claim 1, further comprising
a vertical guide rod, wherein the vertical guide rod passes
through the lifting frame, and the vertical guide rod 1s
connected to the vehicle body.
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